Abstract. There are many methods of power load forecasting, but each method has its own inaccurate influence factors, and the result of the single method is relatively large. Medium and long term power load forecasting influence the development of local planning in the future, so the accuracy of prediction is higher. Based on the two order exponential smoothing, regression analysis and grey prediction model, the comprehensive prediction model based on the three single forecasting methods is built. By using the inertia weight of the particle swarm optimization algorithm to determine the weights, the advantage of the improved combination forecast is obtained by comparison.
Introduction
Power load forecasting is the premise of power system dispatching, safe and stable operation. Accurate power load forecasting can reasonably arrange the operation of the internal engine group of the power grid, and reasonable arrangement of the unit maintenance plans. It is advantageous to improve the scientific planning of regional power grid, and promote the effective utilization of resources to optimize the allocation of regional power energy. At present, the methods of load forecasting are many, and the advantages of each forecasting method are complementary to each other. Through the analysis of the particle motion state, it is concluded that the convergence of the particle swarm can reach the best condition, improve the convergence speed and the global convergence, and reduce the possibility of falling into the local optimum.
Particle Swarm Optimization Algorithm
Particle swarm optimization (PSO) is a kind of global optimization technology based on biological intelligence, which is inspired by the foraging behavior of birds. The solution space is searched through the mutual sharing information among the particles, and the optimal solution is found. The formula of particle search for PSO algorithm is:
Searched through the mutual sharing information among the particles, and the optimal solution is found. The formula of particle search for PSO algorithm is:
w Inertial factor, 1 r and 2 r is the random number of random distribution on the interval(0,1). 1i c , 2i c are learning factors, n i x is the space position of the particle n in the iteration of I, n i v velocity of particles, n i p is the individual extreme value generated during the search process. n G is the global extreme.
smaller value is advantageous to the local optimization, and the convergence of the algorithm is accelerated. When the velocity of the particle tends to infinity, the trajectory of the particle is divergent, which leads to the divergence of the trajectories of the whole particle swarm. So the stability of the particle velocity changes has an important influence on the whole particle swarm behavior. The necessary conditions for the study of the stability of the system to be satisfied by the velocity change and the position change of the particle are as follows: 
This paper mainly focuses on the improvement of the inertia weight, An inertia weight particle swarm optimization algorithm based on sine adjustment is proposed. Adjusting coefficient:
r is the random number of random distribution on the interval (0, 1), So as to satisfy the formula (1), (2) the stability requirements, so that the algorithm guarantees the convergence performance, optimize.
The Application of the Improved Model in the Power Load Combination Forecasting Model
The actual value of the first I in the forecast data is i y (i=1,2,…,n), ik f is the predictive value of the k method in the first I years, k w weight coefficients for the k method. And The combination forecasting model of fixed weight coefficient is the combination forecasting error square and minimum. 
Using improved particle swarm optimization algorithm to optimize the combination forecasting model, obtained the combination weight coefficient i w , the type (5), can be combined after optimization of the forecast value.
Example Applications. In Guangdong Province, 2006~2015 10 years total electricity consumption for the prediction of basic data, As Table 1 . According to the original data of table two, the 1 index smoothing, regression analysis and grey model were established respectively.
Two time exponential smoothing method is used to predict, take a=0.9, the predicted value is shown in Table 2 . Regression analyse forecasting model with time as controllable variable x, Guangdong Province as a whole social demand for electricity as variably. 
The improved particle algorithm is used to optimize the above formula. Learning factors c 1 and c 2 is 2, a stochastic inertia weight particle swarm optimization algorithm, take w=0.4+rand()/2, rand() is generated greater than or equal to 0, less than 1 of the random number, makes the mean value of the iteration process vary between [0.4,0.9], In the search phase, the global optimal particle is 0.9, Other particles are 0.4. Initial population of particles take 100, algorithm runs 145 times to achieve the desired results, The weight of power load combination forecasting model 1 w =0.2, 2 w =0.7, 3 w =0.1. The predicted value of the combined forecasting model is obtained as shown in Table 2 . figure 1 , the application of improved particle swarm optimization algorithm in the weight of the combined forecasting model, the relative error of the predictive value is less than the exponential smoothing, regression analysis, grey prediction model. That this method converges with high precisionand it is proved that the optimization is feasible. According to the prediction results, the accuracy of the improved particle swarm inertia weight to determine the weight of combined forecasting is higher than that of the single prediction model, and the error is small.
Summary
Prediction examples show that the improved particle swarm algorithm convergence, global search, and the application in determining the combined power load forecasting model of weights is feasible, high prediction accuracy than a single mathematical model, the relative error is small. The improvement in convergence speed and global convergence than the standard PSO was to adjust the inertia value of particle swarm optimization, reduce local optimization, provide the forecast data accuracy, providing an effective prediction method for medium and long term load forecasting.
